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Y
Penn Rivet & lUaciine Company

3rd & Bunilngdon Strests
Philadelphis 33, Pa.

Atts Hr. V. L. Bradford, General lisncger 3,

Gentliemen:

We present our preliminary report of siudy and investigation of ipdius-
triasl wastes {rom your plani, with roeczooerdaticne for traatment. Tas report
may be sumnardized as follows:

Peze No.
Seection Mo, 1 — Quiline of Problem 2
l. Types and voluzes of flows given. 2
5sotiog ;io. 2 = Discussions of Treniment 3«5
Your anticipated operations gtated. 3
2. Recommanded treatment faelilitliss deseribed. 3-4
3. Treatment procedure detalled. b -5
4e Estimated capital costs of proposed treatment
plant are given. 5
£. Estimated operating costs of tresiment given. - 5
6. Anticipated resulis of treated wastes showa. 5
»lusions end Recommendations @ o 6 -7

Appended: Anelysesg
Flow Scheme No. B=-474~-T-

Very truly yours,

W. Hs & L. 3. BETZ

Ghton F Ferdlry—
Lse;@tl?iriéster
- - - Assistent Director

HUP:CK Consulting Division
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SECTION NO. 1 ~ OUTLINE OF POBLIH

Upon yoir euthorization, fhe vriter procseded to your Philadelptda plent

-

fo; the purpose of conducfing'a study end investiguabion of industrisel wastes pro-

duced in your processging. o

It wes understood that you cpnxemplgte the ccpstruction of & new plant,
the location of the proposed plznt not having been definitely cetermined. ,ﬁith
minor exceptions, the processing in the proposed plant will be similar to that
3

which ia carried on in the existing plant. v

Cur report cofers.the investigation of the wastes from the operating
plant, andlour feccmneniations; which appear later in the report, are to beraﬁpli-
ceble %o the new plent when installed.

At the presesnt time the poilutéd westes emenate from two sources, namely,
the mixed plating wastes epd the washing and cleaning vestes. Flows were measured
on each of these, the‘plating olll flowing between 3000 and GOU0 gallons per day

and the cleaning wastes approximately 700 gellons per dasy. These wastes, along

- with eertain cooling waters and sunitﬁry seﬁagé, arg discharged to the city sewers.

Anslysis of the polluted wastes appears on our certiricate eppended to tﬁis report.

| Since you antieipste construciing e mew plant, the purpose of our investi-
gation is to determine the treatment nmethod and estimated‘capital‘and-operating -
costs for preparing the wastes for dis?hargéjto’waférq of the state or.to a muniel-

pel sewersge system.
The Pennsylvenis Pure Streazs Law requires that industrial wastes dis-

charged to waters of the state be free of toxle compounds, no excess elkalinity

or ‘aoidity, and a minimum of suspendsd solids and oil. Recommendetions eppearing

in our report will provide such treatment.
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SECTION B0, 2 — DIZCUSSIONS OF TREATAENT

Kb.undeéstand thet in tae propesed plent the volume of washing and clean~
ging vastes will be reduced by 50G% ts 5% crd possii:ly complstely elininated. Ve .
have, however, included irbaziment of these wastes, in reducesd §;1unes, in our rec-
l ommepdetions, In addition, no p;cvision is made for-@andiing the sanitary sewagé
from the proposed plant, this to be treated.separatelf or discharged to an approved
sanltury sewertge systen. ' |
The plating mill waste, constituting the bulk of flow requiring treat--
ment, carries high cyanids am:l caustic alksflinity and"s'-mall amounts of copper,
nickel, aluminum, etc. No chrome plating is dons in your present operations. The
washing and cleaning westes carry high qusntitiles qf‘oil end slkalinity. The char-
acter =nd flow of the wastes to be treated indicates that bateh treatment is the
most preciical and economical method for prepering thesg wastes for discharge.
. On our uppended print No. B-474-F-1, we show & flow aschene fo},obtaining ,
complate treatment of £he discharged wastes.-

A battery of four 10' in diemeter by 10! bigh tanks, having an cpera{.ing

capacity of 5000 gallons each, to receive the vastes as discharged, is recormended.

-

These tanks to have concrete boiioms and wooden stave sidewalls. Each tank to be
equipped with motor operated paddles for a slow mix qf treatnent chemical.a'with
the accumuinted waste. | Ench tonk to be equipped with ‘mul’ci'plé draw-off outlets
for removing ‘the treated and clarified wastes.

The chemicals required. for treatment are ‘suli‘uric acid wnd caleium hypo-
chlorite, conteining approximately 70% available chlori.ne.r These wateriuls to be
batch fed from tenks conveniently iocated for gravity flow of the chemicals to the's
point of treetment. The sulfuric acid may be fed in concentrated form and the

Perchloron or KTH to be made into a slurry lmmediately before uso and fed in the

wet atate.
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For handling the small volunes of "am:s_ng anci cl ea.n_ng witstes, we suggest
o gravity saparatmn tan.is to receive the discharge. This waste being particu—

larly high in oil ve propoce callnctlc;;tan;cs {3 be equipped with surface skimmers
{0 remove the free oil following the separation period. Following the oll skirming,
the liquid wastes to be teken to one of the pleting mill waste tanks for final
treatment. If sufficient oi;i is not removed by sett.l.i;g, we suggest the use of
sulfurie acid to promote oil sepavatior. The gravity tenks, under this method of
treatment, to be equipped with zn air grid, using alr zs the mixing medium in the
acidification -process. *

The plating mill w‘astés t.o discharge dirvectly to one treatuent tank until
it is prectically f.zll, then the Al scharge gireoted Yo the next tunk, eetc.

The procedurs for i;reatv.ng the waste is us fcllows: After tae tenk

has received its capacity oi‘ Vasta, the pc.ddle agltator ig put in motion. The {low

of sulfuric acid is then ataa:tnd and sui‘f:.cient e.dried to rodice the pH to & point
between 6.0 and 6.5 in the eatire mixture. .A snort wix is given and the paleium
hypochlorite slurry is started. fﬁpproﬁmate}y 400 ppm of this material are added,
the treated mixture now having & pH betmeen 7.2 &nd 7.6, The mixing period, after
the caleium hypochlorite has f:een sdded, must be at least 30 minutes or’ until good
coagulation has teken place. The éaddles are stopped und the rescilon znd settling
fime required is approﬂmatsiy 12 hours. By this time there exists at leust 95%
elear, non~toxic liquid sultuble for di;charge_m a gtream or municipal sewer.
Approximately 5% or less sludge is settled in the bottom of the besin following
the reaction and setiling time. Ai‘ter the sufematan‘b liquid hus been withdrawn,
tﬂéiaéaﬁﬁﬁ_i&'él"iﬁixer ig gtarted, the bottom blade of which is equipped to scrape
the sludge toward the center outlet, and the sludge valves opened. The sludge is

discherged to & drying lagoon. The sludgze &8 discharged is non-toxic and should

dry relatively fust. We have estimated the maximum emount to be 5% or 250 gallons

ARIGOG0S -
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per tank; hovever, leborsfory siudies on thls ifzestment indicate apprexinately

w3% sludge. Suecn material may be reudily hondled in enrthen lagoons for drying .

by solar evaparation and seepage.

The estimeted eepital costl for equipment 23 deseribed, installed rrlth
inter~connecting piping, etc¢., is $25,000.00. This cl;i;es not include excavation,
long pipe linea or lagoon consiruction. These latter items are difficulil to es-
timate since locations and elevutions are not estabiishsd.

Operating costs for chemicals ere estimated tg be $.90 per thousend gal-
lane of waste treated. These estimntes are based on treaziment of wustes similar
to the composite submitied to our laboretory. Acid costs were figured atbt §.0175
per pound snd caleiunm hypochlorite at §.24 psr pound.

It is estimated that the coycle of treaiment, remction and settling will
require 13 hours, approximately 1 hour or less for treatment wlth ascid and calcium
bypochlorite solution, aﬁd the remzinder for reaction und se;btling. Also included
in thils overall itime estimate is the tine reéuired for supernatent draw~off and .
sludge removal. If it were desirable to have all treatment take place on the day
ghift, it would be necessary to.-ingtall at least one additional trestment tank.

The clarified supernatant following complete treatment will have o pH
value between 7.2 and 7.8, cyenide content of lecs than O.1 ppa, and other unde-
giratle constituents reduced to & negligible minimum, it is essential that the
long settling and/or resction timo be providéd in order to assure & high grade

effluent. , ‘
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SECTTION ¥0. 3 - COUTLSINNS MID FRCOILNDATIONS

%o can coaelude {ren the Jovegelng thav the pluting mill tastes and
the washing and cleaning westes mey bo satisluctorily treated, with a minimm
of eguivment, a m';nnimm of chemlosals ard operating lsbor. The effluent pro-.

guced will meet any requirements of ths Pepngylvania !}?gertment of [ealth Sani-

frm—

tary Water Boasrd and is of such charscier that 1t m=y be discharged satisfuetorily
to a municipal saewersge sysﬁem. A minimm of non-toxie alvdge is produced by the
foregoing treetment which may be readily hondlsgd 'by of§n lagcons. : .

The treatment tanks can be most economically constructed by the use of
e properly formed bzse and 'z‘mttom ol wvorerebe and the sides of woodsen st.m'ee The
agitaltor sechonisz may heve constant speec; drive, a2 maximom velocity in the mixey
of 1t per second, zud the boiton paddie so designsd to confora wlth the tank tot-~
tom end move the precipitated sludge to tue center outlet.

Teke-off for. the clarified liquid mey be either muitiple pide ouilets
or a floating surface decanter.

No elsboraté themical feeding equipment is required for the sulruric acid,
it belng fed in the comcentrated form firem a‘small storage tank. The caleiwz hypo-
chlorite should be made into 2 slurry form for maxirmm uitilization of the materdiul.
An agitator need be provided for thils tenk in th; preparation of the slurry. ALl
chenical feed should be located to c;bt»nin gravity f_,‘;ov[ to the point of usage. Tue

=

plant operator should be provided with sulteble testing equipment for the control
of the verious pheses of treatuent and the finel effluent. After the plant has

been in operation, convenlent charts may be plotted in order to ssalst the operator

in determining chemical dosages.
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i oo operation in preparing the final dosign.
asza Wk - - _
" Réspectfully submitted,
W. H. & L. ’EETZ
Gt Of A
Hax U. Priester
Assistaut Dirsctor
Coasuliing Division
RN
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Sines ths waste treatment facillilies ars to be designed prior to the

proposed plunt instellation, we recommand thalb thyy be ircluded zs en integral
part of ihe design. In so doiﬁg, the urits may be erranged for grevity flow <.
211 wastes to the point of treatment. The only pumplng which cun be foreseeﬁ
is the discharge of the setﬂed sludze to the drying lagoons.

The proposed 1agoons should be capablé, of handling sludge for extended
periods without requiring cleaning. We would recomiend at least three lzgoons
be constructed in order that whils one legoon is beling used, the others may ube
draining and drying for subsequent usage. It Hg recommended thut the lagoons
te slzed to hold at leasi -two‘to three months wet sludze. Upon drying of the
aludge, the lagooms ;nay again be tuwrned into active use until the cupucity has
been rescined, s widch timz It will be necessary ito yemove the dried sluigze. It
will be desirable to equip the lagoons with a floating surfoce teke-off in order
to remove the clarified liguid resulting from long settli;;g peviods.

The trezatment plznit as indieated cn the atbtechied flow ccheme can be
compact, comparatively simple to opr:ré.te »_end produce a g_aa.‘t.isfac?:?x'}; e_fi‘lueii‘.
As you sre probably aware, plating mill wastes bave certuin characteristics
which require practically complete trea‘l:meﬁﬁ for ihkelr discharge to aﬂstream
or to & municipal sewerage sysbem. - )

Fe trust you will f£fird the revort clear and complete in all pnases,
and we shall be pleased to further discuss in nore det.aii any part of it which »
you mey deslre.

We express our appreciation for the courtesy shown during the

copducting of the field study and assure you.of our continued interest und co-
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Penn‘ Rivet & llachine Company :
Fhiladelphia, Pa. Sarples Dated: 2/1G/L7
;.
- Cleaner Waste
Sample ilevkeds : Plating #3111 lst Pasg 2nd Pasg
Analveis No. _B-1847 1848 1849
Color Units ‘820 ' S 3.2150 1100
pH {elect.) 11.51 - 12.05 12,18
01, pom e sz 160
Suscended solids, pom = o 28 ' '
Settlesblo eolids, cé/Mter ot e a4
Cranide 28 CN, nun ' 102
q°gner 88 (u, ppm — - - 2.68 . -
M Mualinity, ppo 1104, ' 59,200 2110

P Alvalinity, ppm 580 49,300 7250
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